The knowledge of the mean free path (mfp) of the negative ions is important for many purposes, e.g. evaluating the distance from which the ions can be extracted, or understanding the significance of experimental results. The evaluation of the mfp for a definite detachment process requires the knowledge of the corresponding cross section (in the case of heavy particle collision) or reaction rate (in the case of electron collisions). Often the cross section is presented as a function of the energy in the center of mass frame. The mfp resulting from all the detachment processes considered is characterized by the combined mfp, defined as [1]
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We also calculate the mfp for resonant charge exchange, since it can have an impact on the destruction mfp, by reducing the ion energy and thus leading to enhanced cross section for some important detachment processes. We will present the mfp for similar conditions in surface and volume sources. It appears that the mfp is longer in the surface source than in the volume source under identical conditions, because of larger starting energy of surface produced negative ions when injected in the plasma.
The first important result of this work is that the combined mfp in typical operation conditions of the rf surface source is several tens of cm. This is much longer than usually quoted. A second important result is the the mfp in hydrogen is longer than in deuterium. This can explain in part the higher extracted hydrogen beam current. A third result is relevant to the combined extraction-photodetachment experiment at IPP Garching [2] . It is shown that the reduction of the negative ion density with increasing plasma grid bias is not due to the reduction of the mfp to values comparable to the distance between the plasma grid and the probe (2.2 cm). The possible explanation of this result will be discussed.
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